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PAPER ENGINEERING CHALLENGE

CHALLENGE #1: The Paper Chair
Can you make a strong CHAIR to hold a STUFFED ANIMAL, using only PAPER and TAPE?

MATER|A L.

®  Paper
° Tape

(Use as my,
ch or Jjtg|
you like) b

Goal: Build the strongest chair possible, using only paper and tape

Rules:

° Youmust only use two materials: paper and tape (you can use any type and any amount you

wish)
Your chair must stand on its own, without taping the legs to the ground/table.
You can rip and tear the paper, but cannot cut it (because that would require extra supplies)
Test the chair by placing a stuffed animal on it. Can it sit comfortably without falling?
» EXTRA CHALLENGE: Can your chair hold more than one stuffed animal?!?
Be creative! There are many ways to make this chair work.

20 MINUTES TO BUILD.... SET A TIMER .... READY?... GO

QUESTIONS:
1. Were you successful with the challenge? Why or why not?

2. How did you design the physical structure of the chair?

3. What was the most difficult part of the challenge? Why?
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LET’S LEARN MORE ABOUT HOW ENGINEERS CREATE THINGS:

° What is an ENGINEER? An engineer is a person who designs, builds, or maintains engines,
machines, or public works.
Have you ever crossed a bridge? Flown on an airplane? Did you watch the SpaceX rocket
launch? Engineers were essential in the creation of all of this technology, and much
more!

e Engineers like to use PROTOTYPES. A prototype is a first model of something, similar to a rough
draft, which will be used to develop and create a final product.

e With their prototype, engineers use the ENGINEERING DESIGN PROCESS to create, test and

improve the thing they are creating. As an engineer, it is very important to test your product and

go back to redesign and improve it before it is finished.

Step 1
Identify the Need
or Problem

Step 2
Research the
Need or Problem

Step 8
Redesign

Step 7 Step 3
Communicate the Develop Possible
Solution(s) Solution(s)

Step 6
Test and Evaluate
the Solution(s)

Step 4
Select the Best
Possible Solution(s)

Step 5
Construcl a
Prototype
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CHALLENGE #2: The Paper Bridge

ICan you make a strong bridge using only one sheeL of paper?

MATERIALS.

Lsheet of norma
Paper {8,5"”1,,)

Goal: Build the strongest free-standing bridge possible, using only one piece of paper
Rules:

e You must only use one sheet of paper (normal 8.5” x 11” paper).
e No other materials may be used.

e Construct the bridge to go across two surfaces, like two thick books or two bricks.

e Test the bridge strength by placing increasing amounts of weight (coins, forks, adding water to a
bowl, etc. Anything that is measurable)

» For example: If, while testing, the bridge collapsed after you put the tenth fork on it, you
can say that it was able to hold nine forks!
e Be creative! There are many ways to make this bridge work.

20 MINUTES TO BUILD.... SET A TIMER .... READY?... GO
QUESTIONS:

1. Were you successful with the challenge? Why or why not?

2. How much weight did your bridge hold?

3. What did you learn about bridge engineering during your building experience?
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LET’S LEARN MORE ABOUT BRIDGE ENGINEERING:

Although there are many types of bridges used around the globe, the four most common are the
beam bridge, arch bridge, suspension bridge, and draw bridge. Each of these bridges works well for
different locations and situations, and it is up to the local engineers to decide which bridge is the
best fit. Beam bridges are the simplest design, and consist of a flat deck supported on the ends by
abutments. They are great options for crossing over small spans, such as a foot bridge over a stream.
Arch bridges are made up of a curved arch supported by abutments on either side. By combining
multiple arches side-by-side, these bridges can be used for both shorter and longer spans.
Suspension bridges have a deck that hangs below giant suspension cables supported by upright
towers. These bridges are especially helpful for crossing great distances, while still leaving room for
water traffic below. Seeing as suspension bridges can be very expensive to build, a draw bridge may
be a good alternative to keep costs down. Draw bridges work best in low traffic areas, since
pedestrians and vehicles must wait as the leaves of the bridge move upwards and downwards to
give overhead clearance to passing boats and ships below.

By looking for the basic shapes that make up a bridge, bridge engineers can better understand how
forces act on it. Rectangle shapes, such as those that are formed by beam bridges and the ground
beneath them, tend to be the weakest of shapes. As weight is added to the top, the beam begins to
sag in the middle, causing the top of the beam to undergo compression and the bottom of the beam
to undergo tension. If too much weight is added, the beam will tear apart and fail. Arch shapes,
found in arch bridges, are more stable than rectangle shapes. The more weight is applied to the top
of the arch bridge, the more the arch experiences compression. This squishing force is transferred to
the abutments, which pushes back on the arch and prevents it from spreading apart and collapsing.
Triangles, such as those seen in suspension bridges, are the most stable of shapes. As weight is
added to the deck, the cables experience tension, and this pulling force causes the towers to
compress. The towers support most of the weight of the bridge and contribute greatly to its
stability.
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